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SECTION I 
COMMUNICATION SYSTEM 
TECHNICAL SUMMARY 


ELECTRICAL CHARACTERISTICS— 


Transmitter Unit: 


Type-of- Tranamiasion: 8, 6/1000 scene San tdat-d bat dyad aes doh eee Ee as Telephone 
Prequency Range: fesse ek asec oie Beg Waa a eo a EG AG BE 2500-6700 ke 
Frequency Control ......0..0. 0000 cece ees Low Temperature-Coefficient V-Cut Crystal 
Frequency ‘Stability. cco. @ ices Bae tate ee Pa OE be Ca id ie Ee ee BR 0.02 per cent 
Power Output (Maximum) at 3105 ke, into 19-ohm resistive antenna: 

Medel (AVE o: b:cecvents one ale Ue Rae Sees be a ee ee tent Bee aes 7.6 watts 

Model AVT-1ISA: fyi e es Mek eatin ge Pet ate ole ae 0 eee a he wed 6.5 watts 
Power Supply: 

Model. AWTS 202.0504 Sahai Wart faba had ed de a a eae acl 10.8-14.4 v dic. 

MoadelcAV Tel S An tiie bak ha et bts be hed @ Sele whieh e Parl eleng 5.4-7.2 v dic. 
CURRENT CONSUMPTION: Transmit Standby 

Models AVES. -ceicin. Reicks Pee eee ee 5.7 amperes 0.95 ampere 

Model AVT-15A 20... cc ce ee eens 10.2 amperes 1.75 amperes 

Receiver Unit: 

Typevoft Reception’ 4nc6cd 2 he Ace bo eh id i bdo BU A de ec es SaVAleeinaes Phone and cw 
Tuning Frequency Range ........0 0.000 eet eet teens 2300 to 6700 KC 
Intermediate: Frequency: soe ice od 5 age eee sak Oe SERA ee De Wee ee ees 455 ke 
Average Selectivity (23 ke off resonance)... 0. ce eee tee tees 60 db 
Sensitivity (6 milliwatts output) 2.0.0.0... 0c cee eee tenes 5 microvolts 
Current Consumption: 

Heater (6 volt Model) 2.0.0... 0.0.00. eee ee ees 1.05 ampere at 6 volts 

Heater (12 volt Model) Bh Ns Te SRE 3 ck dS Soh ing 0.6 ampere at 12 volts 

Plate )chh orca 8 et has Su talraeeioli cd Araomte cane a opadte Ra etnn ease tate au eaves 8 57 ma at 250 volts 
Output Impedance s 6 aeicawwe edd sg 6 Sue oa nes ee eee alas aed vas . 2000 ohms 


TUBE COMPLEMENT— 
Transmitter Unit: 


Oscillator ....... tania be Saad ec i tens ate De lds Oates et Rae Rol, dade ot a we Be A | RCA-6L6 

Modulator: 39: pcs Soil sisns seca ob tis ai teagahe Wh tata eae de acer ve Bas Sh be EAA ee det 1 RCA-5L6 

Voltage Limiter ........... 0.00.2 0c eee eee act ecida le: d Mewabahy acs id ood ackee ae go | RCA-991 
Receiver Unit: 

RF Amplifiers 2%. oko che ccd aetna ie ise aie oR Ae ea eee A a | RCA-6S7 

First Detector—Oscillator ©... 0.0.0.0. Cece eee te eee eee eens | RCA-6K8 

IF Amplifier—CW Oscillator 6.0.00... cee cee eee eee ee nen eee 1 RCA-6F7 

Second Detector—AVC-Output . 0.0.0.0... 0. ce ete eee eee eas | RCA-6B8 

Moltage: Regulator: i. ics.4ch cet ts Shae Gee nes ee SA ae ok ech a Ae eda be hates 1 RCA-991 
MECHANICAL SPECIFICATIONS— 

Height Width Depth Weight 

Transmitter Unit ......... 713/16 inches 87,16 inches 103% inches 18.5 pounds 
Receiver Unit ............ 5 5/16 inches 6% inches 5 13/16 inches 6.2 pounds 


(Weight of transmitter unit includes remote control panel and cable.) 


—_ 


EQUIPMENT 


The Aircraft Communication System includes the following items: 


Item Stock No. 
Model AVT-15 Transmitter (12 volt), or 2... .. 2... 0. cece eee ee ee tee MI-5881 
Model AVT-15A Transmitter (6 volt) 2.2... . 0... cece eee teens MI-5882 
Model AVR-20A Receiver (12 volt), or 2.0.0... cc eee eee et eae MI-5978A 
Model AVR-20A Receiver (6 volt) 0.0.0... cece cece eee ett eee MI-5979A 
Remote Control Panel and Connecting Cable .. 0.2.2... ccc cece eee ene MI-5883A 
lnterconnecting Cable is .0c56 520s bs tens EMT AS oe Dh eGR BG OER SSE IG OS REG MI-5884A 
AVA-120 Antenna System ......... 0.00 c cece ee eee eens MI-19705-1 or MI-19705-3 


EQUIPMENT OPERATION 


This equipment consists of a Model AVR-20A 
Aircraft Receiver, either 6-volt or 1!2-volt, a 
Model AVT-15 (12 volt) or a Model AVT-15A 
(6 volt) Aircraft Transmitter, and a Model 
AVA-120 Antenna System. These units com- 
prise a complete aircraft communication installa- 
tion for communication from the aircraft to 
ground stations or to other aircraft. The equip- 
ment is simple and direct in operation, and the 
following instructions outline the steps necessary 
to operate this equipment. 


CAUTION—The transmitter must not be op- 
erated in a hangar or while the plane is being 
fueled or near fuel supplies. 


|. Plug in headphones and microphone in re- 
spective jacks. 


2. Throw ship's master battery switch to ON 
position. 


3. Turn receiver on by rotating volume control 
clockwise. 


4. Set VAR.-CRYSTAL switch to variable tun- 
ing. Crystal tuning is available only when 
crystals are used in receiver. 


5. Tune receiver carefully to desired signal. 
The use of CW position is very helpful in 
spotting desired signal when awaiting for 
desired signal to appear. 


6. For CW reception throw CW-PHONE switch 
to CW; for phone reception throw CW- 
PHONE switch to PHONE. 
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7. To operate transmitter throw ON-OFF 
switch on either remote control panel or on 
transmitter to ON position. Jewel lights on 
remote control panel and transmitter panel 
should glow, indicating that transmitter is 
on. Receiver must be on before transmitter 
can be turned on. 


8. Allow 30 seconds for filaments to warm up. 


9. Set transmitter controls and antenna for de- 
sired frequency and selected operation as 


indicated on TUNING CHART. 


10. Press microphone switch and talk directly 
into microphone with lips barely touching. 


11. To turn transmitter off, reverse above pro- 
cedure. Receiver and transmitter can both 
be turned off by means of receiver volume 
control. 


12. Master battery switch must always be turned 
off before leaving ship. 


NOTE: Antenna current must always register 
on meter when transmitting. Failure to do so may 
be caused by improper adjustments, especially 
with transmitter TUNING control being set too 
sharp (by favoring too much towards the low 
number side). 


For further information on the adjustment and 
operation of this equipment, see the following 
pages which describe each unit in detail. 
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Figure 1—Interconnection Diagram of Aircraft Communication Equipment 


SECTION II 
TRANSMITTER UNIT 
DESCRIPTION 


The Models AVT-15 and AVT-15A Aircraft 
Transmitters provide means for establishing re- 
liable radio-telephone communication over mod- 
erate distances on any frequency within the band 
of from 2500 to 6700 kilocycles. The equipment 
is small in size and light in weight, thus being 
especially suited to installation in small aircraft 
or as auxiliary equipment in large aircraft. Except 
for the difference in the battery supply voltage, 
these transmitters are identical and will therefore 
be considered as one unit. 


The transmitter is mounted in a small lacquer- 
finished aluminum case which is equipped with 
two shock-insulated mounting brackets. Mounted 
on the front panel are the following items: 


Antenna current-indicating meter 

Antenna loading switch 

Oscillator tuning control 

Power-supply cable-receptacle 

Filament switch 

Pilot lamp 

Fuse holder 

Microphone jack 

Remote-control cable-receptacle 

Crystal selector switch 

Antenna, Ground and Receiver binding- 
posts 


=SO@rqubwy- 


Two RCA-6L6 tubes are employed in the 
transmitter, one as a crystal-controlled oscillator 
and the other as a modulator. 


Two crystal mounting sockets are provided in 
the transmitter. These sockets are located on the 
top of the chassis to the left of the oscillator plate 
inductance and in front of the oscillator tube. The 
socket nearest to the edge of the chassis will be 
referred to as crystal socket No. |, the other as 
No. 2. Operative connection to either socket is 
provided by the double-pole double-throw crystal 
selector switch (S3). 


Operation of the transmitter on any frequency 
within the band of from 2500 to 6700 kilocycles 
may be obtained by installing a crystal ground to 
the desired frequency and tunimg the transmitter 
to resonance as described in the “‘Basic Tuning 
Procedure” section of this book. 


Operation on the second harmonic of the crystal 
frequency may be obtained by retuning the trans- 
mitter if the harmonic lies within the frequency 


range 2500 to 6700 ke. 


Plate and screen voltages for the transmitter 
tubes are obtained from the filtered output of a 
synchronous vibrator. A filter section is connected 
across the terminals of the vibrator to reduce surge 
voltages and sparking of the vibrator. 


Direct current for the microphone is obtained 
from the voltage drop across resistor R4 which 
is located in the cathode circuit of the modulator 
tube. 


An important feature of this equipment is the 
provision for using the plate voltage supply of the 
transmitter to furnish plate voltage to an aircraft 
receiver. Thus, the weight and cost of a separate 
plate voltage supply for the receiver is eliminated. 


Approximately | 10 milliamperes at 250 volts is 
available from the power supply of the AVT-15 
transmitter for the operation of any suitable re- 
ceiver. 


The following RCA receivers may be operated 
from an AVT-1I5 (12 volt) Transmitter: 


a—| or 2 Model AVR-15's 

b—1! or 2 Model AVR-20A's (12 volt) 

c-—| Model AVR-15 and | Model AVR-20A 
(12 volt) 


The Model AVT-15 Transmitter is wired at the 
factory to provide the proper plate voltage for 
the operation of a Model AVR-20A Receiver. 
Figure 2 shows the changes that must be made in 
the connections between the taps on the voltage- 
dropping resistor (R8) to accommodate the other 
combinations. 


FRONT PANEL 


ONE AVR -~ 15 ONE AYR - 20 
600 1009 2400 600 /200 2400 


TWO AVR -15 
600 7000 2400 600 1000 2400 


Pie eo 


STOCK NO 18S CHOKE 


TWO_AVR - 20 


OVE AVR-18 & ONE AYR 20 


600 1000 2400 A 86/727 


Figure 2—Dropping resistor connections in 
Model AVT-15 (12 volt) Transmitter 
(K-861727) 


Approximately 60 ma. at 230 volts is provided 
by the power supply of the Model AVT-I5A 
(6 volt) Transmitter. This power is available 
for the operation of any suitable receiver such as 
the Model AVR-15A or the Model AVR-20A 
(6 volt) If less than 230 volts is required from 
the AVT-I5A Transmitter for the operation of 
other equipment, the jumper should be removed 
from resistor R8 in the power supply circuit. 


Attention is called to the difference in terminal 
connections (1 to 8) as shown in the schematic 
diagrams (Figures 3 and 4) for the alternative 


conditions where the transmitter is used with or 
without an associated receiver. The transmitter 
is wired at the factory for use with an AVR-20A 
Receiver. 


REMOTE CONTROL PANEL. A Model 
MI-5883A Remote Control Panel with its as- 
sociated connecting cable allows remote control 
operation of the transmitter. This unit consists of 
a 314" x 314” panel, drilled for mounting in a 
standard ““A-N" instrument opening, and a six- 
wire cable. Mounted on the panel are a micro- 
phone jack, a pilot lamp, and a filament switch. 


TRANSMITTER INSTALLATION 


The transmitter unit is equipped with mounting 
plates attached to the shock mounting straps by 
means of wing nuts. These plates are drilled for 
mounting screws and may be mounted on any 
suitable horizontal surface within the plane. The 
transmitter case may then be attached and se- 
cured by means of the wing nuts which are drilled 
for safety wires. 


The remote control panel should be mounted 
within easy reach of the pilot or operator. The 
card on which the tuning information is recorded 
must be located well within the operator's range 
of vision. : 


A good ground connection to the metal fusel- 
age of the plane is necessary and may be made 
by using a piece of '4-inch or larger metal braid, 
preferably brazed to the fuselage; however, it 
may be clamped by means of a ground clamp to a 
clean bright area on any nearby metal structural 
member. 


Control and power cables should be anchored 
firmly in their sockets by means of the locking 
rings provided with each plug. Sufficient slack in 
the cables is necessary to provide freedom of 
action for the shock mounts and ease of removing 
the equipment from the mounting case. 


Battery connections must be clean and tight and 
kept that way to insure prompt starting of the 
vibrator and to maintain the full voltage at the 
transmitter. Deviation from proper voltage will 
cause short tube life and poor transmitter per- 
formance. The transmitter is fused for 10 amperes 
in the Model AVT-15 and for 20 amperes in the 
Model AVT-I5A. 


The yellow sidetone lead from the transmitter 
control panel should be connected to the receiver 
output circuit. A small tip jack is provided at the 
back of the receiver for this purpose. 


TRANSMITTER TUNING 


CAUTION—Because of the battery current 
drain required to operate the transmitter, never 
use the aircraft battery for extended adjustments 
or transmissions on the ground. Disconnect the 
aircraft battery and use a heavy duty battery con- 
nected externally to the main bus of the ship if 
extended tuning adjustments are to be made. 
Adjustments should be made with the ship out. 
side the hangar and away from any gasoline sup- 
ply to avoid fire hazards in case of accidental 
arcing during operation. 


BASIC TUNING PROCEDURE. The follow- 
ing is a step-by-step procedure to be observed in 
adjusting the transmitter: 


|. Disconnect the antenna from the transmitter 


at the binding post marked “ANT” 


2. Install a crystal ground to the desired fre- 
quency in crystal socket No. | or 2 and set 


the Crystal Selector switch to the proper po- 
sition, depending on which crystal socket 
is used. 


3. Connect the frequency-band tap lead to the 
proper tap (A, B, or C) located at the rear 
end of the oscillator plate tank inductance 
(L2) inside the transmitter. The frequency 
band covered by each of these taps is indi- 
cated by the table on page 8 


4. Connect an external milliammeter having a 
range of 0-100 ma. in the oscillator plate 
circuit. Leads from the meter should be con- 
nected to a telephone plug, with the lead 
from the positive (-++) side of the meter con- 
nected to the tip of the plug. Insert the plug 
in the oscillator plate-current-meter jack 
(J2). This jack is located on the right- 
hand side of the chassis, between the oscil- 
lator tube and the vibrator. 


5. Turn on the AVR-20A Receiver by rotat- 
ing the volume control clockwise, and turn 
the transmitter filament switch to the “‘ON” 
position either at the transmitter or at the 
remote contro} panel and allow the tubes to 
heat up. The jewel light on the transmitter 
and on the remote contro! panel should 
glow, indicating that the transmitter is on. 
The receiver must be on before the trans- 
mitter can be turned on. 


6. Plug a microphone into the microphone jack 
on the transmitter or on the remote control 
panel. Press the microphone switch button 
and rotate the “TUNING” control on the 
front panel of the transmitter to resonance. 
Resonance is indicated by minimum oscil- 
lator plate current, which should be about 


15 or 20 ma. 


7. To insure crystal starting and stable opera- 
tion, decrease the capacitance by turning the 
“TUNING” control in the direction of the 
higher numbers until the plate current 
increases about five (5) ma. above its 
minimum value. Check the crystal starting 
by triggering the microphone switch button 
several times. The plate current meter 
should indicate the same reading each time 
the button is pressed. Lock the ““TUNING” 
control in position and then attach the an- 
tenna to the binding post marked “ANT” 


8. The transmitter should now be tuned to the 
antenna, and the plane should be taken into 
the air for this adjustment. 


With the plane flying level at cruising speed, 
press the microphone button and let out the an- 
tenna while watching the antenna current meter 
on the front panel of the transmitter. As the an- 
tenna length increases, the current will gradually 
increase until a maximum is reached, after which 
it will begin to decrease. Carefully reel in and let 
out the antenna until it is certain that the peak 
in the antenna current has been reached. The 
“ANT. LOADING" switch (S4) should be left 
on tap A. The antenna current peak should be 
between 0.45 and 0.6 ampere for a plate current 
indication of from 45 to 55 ma. If the plate cur- 
rent is not within these limits, adjust the coupling 
tap switch (S5) inside the transmitter to the 
proper tap to obtain the correct value of plate 
current. Readjust the ““TUNING” control to ob- 
tain minimum plate current and maximum antenna 
current after each tap change. To accomplish 
this, first unlock the control by rotating locking 
ring to the left (counterclockwise} and adjust the 
“TUNING” contro] as necessary. Operate the 
microphone “PRESS-TO-TALK” button several 
times to make certain that the oscillator starts 
readily as indicated by the plate current meter 
and the antenna current meter. If intermittent or 


poor oscillator starting is evident, slightly rotate 
the “TUNING” control clockwise from the 
optimum setting toward the higher numbers, re- 
check the crystal operation and, when satisfactory, 
relock the control. Check the transmitter modula- 
tion by whistling into the microphone, during 
which time the antenna current should increase 
about 20 per cent, which indicates complete 
modulation. 


It may be found, while the antenna is being 
adjusted, that the oscillator will stop as the an- 
tenna current approaches a maximum and will 
start again as the antenna is let out farther. In- 
stead of continuing to a maximum, however, the 
antenna current will decrease as more antenna 
is let out. In other words, an antenna-current 
maximum cannot be reached by adjusting the an- 
tenna length. In this case, adjust the ““TUNING”’ 
control slightly, and again ree! in and let out the 
antenna until the peak in antenna current is 
reached and the oscillator starts consistently when 
the microphone switch button is triggered. ; 


Record the number of antenna turns, ““TUN- 
ING” control setting, and other pertinent read- 
ings on the tuning chart. 


To adjust the transmitter for short-distance 
communication from the ground or the air with 
the antenna entirely reeled in, the antenna loading 
coil must be used. With the transmitter turned 
on, and the antenna connected, press the micro- 
phone switch button and rotate the “ANT. 
LOADING" switch clockwise until maximum an- 
tenna current is obtained. Readjust the ““TUN- 
ING” control for minimum plate current. The 
antenna current reading will be somewhat higher 
than that which is obtained with a trailing an- 
tenna. Lock the ““ TUNING" contro! and record 
the dial settings on the tuning chart. 


The output system of this transmitter is suf- 
ficiently flexible to permit efficient transfer of 
energy to any general type of antenna despite a 
comparatively wide variation in dimensions. By 
means of the coupling tap switch, coupling, up to 
six turns in one-half turn steps can be obtained. 
This will provide operation into antennas having 
a resistance component of from | to 40 ohms, 
providing the antenna is resonant; that is, the re- 
active component is tuned out. 


The length of antenna which should be released 
can be stated only approximately since the overall] 
antenna characteristics are affected by the length 
and mechanical disposition of the flexible conduit 
within the fuselage as well as the Jength of wire 
actually trailing the ship. The following table in- 
dicates approximate practica] lengths: 





Approximate 
Frequency Total Length 
in KC (subtract length 
inside fuselage) 
3000 ede tee ae 3 75 feet 
4000 eeeweh eke 55 feet 
500023. occ3 Gotta okies es 45 feet 
6000 2.6. bee ig bea ee See 40 feet 





To obtain the approximate antenna length for 
frequencies other than those given in the precéd- 
ing paragraph, use the following formula: 


233,000 
ae: 


in which: 


L = Antenna length, outside fuselage (feet) 

K = Antenna lead-in, transmitter to fairlead 
(feet) 

f = Frequency (kc) 














Band Frequency Range (KC) 
Beis od as eee: 2500 to 6200 

WB ei OS awe 2700 to 6400 
Cie ken eos BA, 3000 to 6700 


* Connected to this tap at factory. 


The transmitter is supplied for operation on 
the fundamental frequency of any crystal within 
the 2500-6700 ke range. The transmitter may 
also be operated at the second harmonic fre- 
quency of any crystal if this harmonic is within the 
frequency range 5000 to 6700 ke. If harmonic 
operation is desired, the jumper across condenser 
C-1 in the oscillator circuit should be removed. 
For harmonic operation, the crystal should be 
placed in crystal socket No. |! and the 
“CRYSTAL” selector switch in position No. |. 
The transmitter is supplied with a 330 mmfd. 
condenser as C-| for harmonic operation in the 
frequency range 5900 to 6400 ke. To obtain 
harmonic operation outside this range, it will be 
necessary to change the value of condenser C-1. 
The amount of capacitance required to insure 
operation on the desired frequency may’ be ob- 
tained from the following table: 






Fundamental Second Cathode Tuning Capacitance 
Condition Range Harmonic for Second Harmonic Operation 
(KC) Range (KC) (C1) mmfd 
































2500-2800 5000-5600 560 (Stock No. 12537) 
2 2800-2950 5600-5900 390 (Stock No. 13894) 
*3 2950-3200 5900-6400 330 (Stock No. 12952) 
4 3200-3350 6400-6700 150 (Stock No. 12725) 





* Operative condition as connected at factory. 


Example: For a frequency of 4000 ke in a 
ship having a lead-in (distance between transmit- 
ter and entrance fairlead) of five feet, the ap- 
proximate antenna length for one-quarter wave- 
length should be: 

233,000 _ a 
L —=————- Mf 5 — 58.25 m5 —53 feet, 3 inches 
4,000 


The exact length cannot be pre-calculated be- 
cause in some installations the lead-in or flexible 
antenna conduit may be closer to the metal struc- 
ture of the ship than in others, and this variation 
in distance affects the total length of antenna re- 
quired for resonance. 


TRANSMITTER FREQUENCY RANGE. To 
cover properly the fundamental range of 2500 
to 6700 ke, the oscillator tank coil (L2) is tapped, 
thus dividing the range into three bands. Re- 
ferring to Figure 5, a side view of the tank coil 
is shown identifying the coil taps which are desig- 
nated as Bands A, B, and C. To change bands, 
the frequency-band tap lead must be unsoldered 
and resoldered to the proper tap. The funda- 
mental coverage of each band is as follows: 





To tune the transmitter to a harmonic fre- 
quency, use the following procedure: 
lace the crystal in crystal socket No. | and 
the “CRYSTAL” selector switch in position No. 
1. Unlock the ““TUNING” control and discon- 
nect the antenna. Press the microphone switch 
button and rotate the ‘“TUNING” control toward 
the high-numbered position of the dial, and at the 
same time observe the reading on the plate cur- 
rent meter. A dip in the plate current will be 
noted at two points, one toward the high-num- 
bered end of the dial and the other at the low- 
numbered end. The dip at the high-numbered 
end is the second harmonic frequency of the crys- 
tal; the dip at the low-numbered end is the crystal 
fundamental frequency. Select the dip at the 
high-numbered end and adjust the setting of the 
control to obtain minimum plate current (about 
15 to 20 ma.), then detune slightly on the high- 
frequency (higher-numbered) side of resonance 
until the plate current increases approximately 
five ma., to insure oscillator starting, then re-at- 
tach the antenna lead to the transmitter. Take 
the plane into the air and let out the antenna until 
a peak antenna current is obtained, as explained 
on the preceding pages. 


TRANSMITTER MAINTENANCE 


GENERAL CARE. The equipment has been 
carefully designed and strongly constructed; 
therefore with ordinary care, it should function 
in a satisfactory manner over long periods of 
time. For best results, a definite schedule of in- 
spection should be established. 


The complete equipment should be inspected 
and cleaned at regular periods, at the time of top 
engine overhauls, or every 60 days if the trans- 
mitter is used frequently. At this time, the tubes 
should be checked and the relay contacts cleaned. 
To clean relay contacts, use carbon tetrachloride 
(carbona) applied with a soft brush, then burnish 
the contacts with a burnishing tool, such as a 
Stock No. 22963 Contact Cleaning Tool. When 
cleaning relay contacts, do not distort the contact 
springs. 


The vibrator unit should under no circum- 
stances be tampered with. If its operation is un- 
satisfactory and no fault is found with wiring or 
other components, the vibrator should be re- 
placed. Adjustment of the vibrator unit is im- 
possible since it is hermetically sealed in a metal 
shell. The life of the vibrator unit is conserva- 
tively set at 200 hours of operation. It is recom- 
mended that spare tubes and a spare vibrator be 
carried with the equipment. 


The tubes are equipped with clamps to insure 
their permanent location in sockets. When re- 
placing tubes, tighten these clamps only just 
enough to insure positive contact between the 
flange on the tube and the arm on the clamp. 


SERVICE HINTS. A study of the schematic 
diagram is necessary for intelligent service and 
maintenance of this equipment. By the use of the 
schematic diagram and a resistance meter, open 
or shorted circuits can be quickly located. The 
tubes can be readily tested in any modern tube 
tester. 


CAUTION—When making extensive ground 
tests, disconnect the aircraft battery and connect 
an external battery of high current capacity to the 
main bus of the ship. If this equipment is in- 
stalled in an aircraft equipped with electrically 
fired flares, make sure that the flare wiring is 
thoroughly shielded and the shielding thoroughly 
grounded. Never operate this equipment when 
the ship is in the hangar, is being fueled, or is 
near fuel storage. Be sure to turn the filament 
switch “OFF” when making any changes to the 
equipment. Avoid contact with any of the com- 
ponent parts while the transmitter is in operation; 
severe shock and damage to the equipment may 
result from carelessness. When taking voltage 
readings, be sure that the test prods are well 
insulated. 


Localizing the Source of Trouble. If a trans- 
mitter failure occurs, a systematic check is usually 


the quickest way to ascertain the cause of this 
failure. 


(a) If the transmitter has normal RF output 
but no modulation, it is natural to assume that 
the trouble is in the audio circuit. Check the micro- 
phone, the modulator tube, and the various com- 
ponent parts of the audio circuit to locate trouble 
of this nature. Condenser C-6 should be carefully 
checked as a possible cause of such trouble. Low 
modulation may be directly due to improper tun- 
ing of the transmitter. 


(b) If there is no RF output, as indicated by 
the antenna current meter or by a milliarmmeter 
connected in the plate circuit of the oscillator tube 
through jack J2, the tuning should be checked. 
Sluggish or intermittent starting of the oscillator 
may be caused by the tuning capacitor being ad- 
justed to the incorrect (low-numbered) side of 
resonance. Make sure that the proper tap is used 
on the tank coil to cover the range of the fre- 
quencies used. Also check to see that the proper 
value of capacitor C-! in the oscillator circuit is 
used to cover the range of the crystal frequencies 
used when the transmitter is being operated on 
the second harmonic of the crystal frequency. The 
relay contacts should also be checked and kept 
absolutely clean, but not polished. The very slight 
roughness that normal cleaning leaves on these 
contacts materially aids the relay in being self- 
cleaning. All jack and switch contacts should be 


checked. 


(c) Should the voltages be low on the trans- 
mitter as a whole, it is natural to assume that the 
trouble is in the power supply circuit. Normal! 
plate supply voltage at the tube plate terminals 
is approximately 300 volts. Check to see that the 
battery rating of the aircraft electrical system cor- 
responds with the rating of the transmitter. Low 
voltages may be due to defective or leaky opera- 
tion of condensers C-9 and C-10 in the power 
supply circuit. 


(d) Complete failure of the equipment to op- 
erate may be due to the plane's storage battery 
being completely discharged, an open fuse, or to 
a broken lead. 


The aircraft battery should be checked to see 
that it is properly charged. If the vibrator fails 
to start, it will be frequently found that the only 
trouble is that the battery is badly run down and 
in need of a charge. 


Slightly reduced over-all voltage in the various 
high-voltage leads accompanied by an abnor- 
mally high vibrator noise level in the side-tone is 
an indication of faulty vibrator operation. A 
check should be made to see that the grounding 
ring on the vibrator is clean. A defective vi- 
brator should always be replaced. 
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Figure 3—Model AVT-15 Transmitter 
(12 volt) Wired for use with an 
Associated Receiver 
(Schematic T-601673.X ) 
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Figure 4—Model AVT-15A Transmitter 
(6 volt) Wired for use with an 
Associated Receiver 
(Schematic T-61700017 ) 
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(Connections M-413785X) 
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Figure 7—Transmitter Chassis 
(Left-Hand Side View) 
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Figure 8—Transmitter Chassis 
(Bottom View) 


Symbol 
No. 


Al, 2 


A3 
A4 


Ci 
C2 
C3 
C4, 5 


C6 
C7, 7A 


C9, 10 
Cll 


C12, 13, 14 
C15 
C16 
C17 
C18 
C19, 20 
C21 
C22 

El 

E2 

Fl 


ji 
j2 
J4 


Js 
Li 
L2 


TRANSMITTER PARTS LIST 
MODEL AVT-15 TRANSMITTER UNIT (MI-5881) 


Description 


ELECTRICAL ITEMS 


Quartz Crystal (specify fre- 

quency) A 
Socket, crystal holder, 
General Radio Type 
2948. | nanan Bh 
Vibrator, plug-in, 12 volts 
Socket, plug-in vibrator 

| Lamp, panel indicator 

Socket, panel indicator 
lamp 

Jewel, panel indicator 
lamp, ruby, Drake Mfg. 
Co., Type 40 

| Capacitor, 330 mmid 

Capacitor, 325 mmfd, tuning 

Capacitor, 470 mmid 

Capacitor, 0.002 mfd, 2,500 v, 
(Sangamo Type BE-25) 

Capacitor, 40 mfd, 25 v 

Capacitor, double section, 0.02 
mfd each section 

Capacitor, double section, 10 
mfd each section 

Capacitor, 0.5 mfd, combined 
in pack with T3 and X1 (S 





VA-10 


18204 
18195 
31480 


31365 


12952 
18196 
30433 
19807 

5070 
32342 


ee T3) 





Capacitor, 0.1 mfd 

Capacitor, 33 mmfd 

Capacitor, 680 mmid 

Capacitor, 16 mfd, 350 v 

Capacitor, same as C12 

Capacitor, 0.01 mfd 

Capacitor, 0.5 mfd 

Capacitor, 5.6 mmfd 

Relay, antenna (12 v) 

Relay, power (12 v) 

Fuse, 10 amperes 

Fuse Holder, Littlefuse, Type 
1075, black 

Jack, microphone 

Jack, tuning meter 

Receptacle, remote 
cable (female) 

; Receptacle, power cable (male) 
Coil, oscillator cathode tuning 
Coil, oscillator plate tank 





control 


Description 


ELECTRICAL ITEMS 


Quartz Crystal (specify fre- 
quency) 
Socket, 
General 
: 2748 
Vibrator, plug-in (6 v) 
Socket, plug-in vibrator 
Lamp, panel indicator 
Jewel, panel indicator 
lamp, ruby, Drake Mfg. 
Co., Type 40 


crystal 
Radio 


holder, 
Type 





4839 
12984 
14498 
32405 


4858 
43910 
12814 
18199 
18197 

6148 


17469 
7961 


18194 
30110 
18201 
18209 
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Symbol | 
No. | 





Xi 


X2 
vi, 2 
V3 








C12, 13, 14 
C15 





‘vei | Stock 
Description | No. 

Coil, antenna loading 18189 

Coil, r-f choke 33169 

Meter, 0-1 ampere r-f 18188 

Resistor, 47,000 ohms, 44 watt , 12412 

Resistor, 27,000 ohms, 1 watt ; 13477 

Resistor, 270 ohms, 1 watt 30497 

Resistor, 220 ohms, | watt 30496 

Resistor, 100,000 ohms, % watt | 14560 

Resistor, 47 ohms 18190 

Resistor, 4,000 ohms, tapped | 43911 

Resistor, 220,000 ohms, 1 watt | 30684 

Resistor, 15,000 ohms, 1 watt 5114 

Switch, S.P.S.T. toggle type 7900 

Switch, D.P.D.T. toggle type 12956 

Switch, 12-contact, rotary 18191 

Transformer, microphone, 
combined in pack with T2 18208 

Transformer, modulation, com-- 
bined in pack with T1 (Sée T1) 

Transformer, plate power, 
combined in pack with Cil ‘ 
and XI 18206 

Reactor, combined in pack 
with T3 and C11 (See T3) 

Reactor, plate power filter 5066 

Socket, octal base tube 31319 

Socket panel indicator lamps 31365 

MISCELLANEOUS ITEMS 

Binding Post, “XL” Labora- 
tories, Type B1 : 

Cable, battery power supply, | 
approximately 10 feet long, | 
complete with 8-contact 
female plug | 18210 

Plug, battery power supply 
cable, 8-contact, female 30115 

Cable, side tone, 6 feet long, 
complete with  8-contact, 
male plug 18312 

Plug, side tone, cable, 8- 
contact, male ~ | 18212 

Clamp, tube and vibrator , 18192 

Knob, antenna loading and 
oscillator coupling control 7960 

Locking Wheel, tuning con- 
trol 18193 





MODEL AVT-15A TRANSMITTER UNIT (MI-5882) 


Description 


330 mmfd 

325 mmfd, tuning 

470 mmfd 

Capacitor, 0.002 mfd, 2,500 v 
(Sangamo Type BE-25) 

Capacitor, 40 mfd, 25 v 

Capacitor, 0.015 mfd 

Capacitor, double section, 10 
mfd each section 

Capacitor, 0.5 mfd, combined 
in pack with T3 and X1 (SS 

Capacitor, 0.1 mfd 


Capacitor, 
Capacitor, 
Capacitor, 





Capacitor, 33 mmfd 























Syne Description Seer | eynbyl Description yor 
s ae - 
C16 i Capacitor, 680 mmid 14498 Ti Transformer, microphone, : 
C17 Capacitor, 16 mfd, 350 v ..... | 32405 combined in pack with T2.. . 18208 
C18 Capacitor, same as C12 Be T2 Transformer, modulation, com- 
C19 Capacitor, 5.6 mmfd . 12814 bined in pack with Tl... (See T1) 
El Relay, antenna (6 v) ; 18200 T3 Transformer, plate power, 
£2 Relay, power (6 v) ... 18198 | combined in pack with Cll: 
Fi Fuse, 20 amperes 3646 and X11... a ! 18207 
Fuse Holder, Littlefuse, Type X1 Reactor, combined in pack | 
1075, black .......... with T3 and Cll . (See T3) 
ji Jack, microphone . ae 17469 X2 Reactor, plate power filter 5066 
J2 Jack, tuning meter 7961 V1, 2 Socket, octal base tube : 31319 
J4 Receptacle, remote control V3 Sccket, panel indicator lamp , 31365 
cable (female) ....,.... . | 18194 | 
j5 Receptacle, power cable - MISCELLANEOUS ITEMS : 
(male) 30110 i 
Li Cail, oscillator ‘cathode tuning 18201 Binding Post, “XL” Labora- 
L2 Coil, oscillator plate tank . 18209 tories, Type Bl... 
L3 Coil, antenna loading ........ | 18189 Cable, battery power supply, . 
L4 Coil, r-f choke .. oo... | 33169 approximately 10 feet long, 
M-1 Meter, 0-1 ampere, r-f 18188 complete with 8-contact ; 
Rl Resistor, 47,000 ohms, 44 watt | 12412 female plug : | 18210 
R2 Resistor, 27,000 ohms, 1 watt 13477 Plug, battery power “supply i 
R3 Resistor, 270 ohms, 1 watt . | 30497 cable, 8-contact, female 30115 
R4 Resistor, 220 ohms, 1 watt | | 30496 Cable, ‘side tone, 6 feet long, 
R5 Resistor, 100,000 chms, 4% watt | 14560 complete with 8-contact 
R8 Resistor, 4,000 ohms 43911 male plug , 18312 
RS Resistor, 220,000 ohms, 1 watt | 30684 Plug, side tone cable, 8-con- 
Rio, 11 Resistor, 15,000 ohms, 1 watt 5114 cst act mE ae 
: amp, tube and vibrator 
$2 Switch, S.P.S.T. toggle type 7900 i Knob, antenna doading and 
53 Switch, D.P.D.T. toggle type 12956 | oscillator coupling control ‘| 7960 
Switch, 12-contact, rotary 18191 | Locking Wheel, tuning control 18193 





REMOTE CONTROL PANEL (MI-5883A ) 


















Symbol ee Stock Symbol | see | Stock 
No. Description No. No. Description | No. 
Cable, remote control, ap- Jack, microphone | 17469 
proximately 10 feet long, Jewel, pilot lamp, ruby, Drake 
: Mfg. Co., Type 20 i 
complete with 8-contact male Lamp, pilot | 31480 
hake: oiattcc sgt 1B2T1 Switch, S.P.S.T. : ! 18019 











INTERCONNECTING CABLE (MI-5884A) 


i 
Description ag No. _ Description a 





Plug, interconnecting cable, Plug, interconnecting cable, 
4-contact female and shell 30567 8-contact female : 30115 





ANTENNA SYSTEM (MI-19705-1 OR MI-19705-3) 
(See page 23) 
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SECTION Ill 
RECEIVER UNIT 
DESCRIPTION 


The Model AVR-20A Aircraft Communica- 
tion Receiver is sturdily constructed to insure a 
long and satisfactory service. The receiver is 
housed in a metallic cabinet with the controls 
on the front panel. The power cable equipped 
with a four-prong plug emanates through the left- 
hand wall of the cabinet (facing the front panel). 
The antenna (““ANT.’’) terminal and the wing- 
nut terminal used to terminate the ground con- 
nection protrude through the right-hand wall. 
At the lower rear of the cabinet is located a pin 
jack for the transmitter sidetone connection. 


The receiver uses four tubes in a superhetero- 
dyne circuit, which provides good sensitivity and 
selectivity throughout the tuning range of 2,300 
to 6,700 kilocycles. Provision is made for opera- 
tion with either variable or crystal controlled 
oscillator. Facilities are provided within the unit 
for insertion of two crystals to be used for ‘‘lock- 
ing-in’’ the oscillator frequency at two frequencies 
within the overall tuning range. It is recom- 
mended that the two crystal frequencies be 
separated by at least 300 kilecycles. The selec- 
tion of tuning control is made by rotating the 
three-position switch marked “VAR.-CRYSTAL” 
located on the panel of the receiver. A CW 


oscillator is incorporated in the circuit to permit 
CW reception or to aid in the location of weak 
signals. 


The output circuit of the receiver is designed 
to accommodate two pairs of headphones. Most 
of these receivers incorporate transformer coup- 
ling to the headphones, although a small number 
have a condenser in the output circuit and use 
impedance coupling to the headphones. 


The receiver must be mounted in an upright 
position. Mounting holes are provided in the 
four corners at each side of the receiver cabinet. 
The rubber shock mounts should be used in secur- 
ing the receiver in position. All nuts, screws and 
bolts must be securely locked in placesby lock- 
washers, locknuts or safety wire to prevent loosen- : 
ing due to vibration. The location of the unit and 
the arrangement of the cables must be such that 
any effect on the aircraft's magnetic compass is 
constant with the power switch in the “ON” 
position. 


The AVA-120 Anterma System is used for the 
receiver as well as for the transmitter, a change- 
over relay in the transmitter automatically mak- 
ing the proper connections when the microphone 
switch button is pressed and released. 


OPERATION 


To operate the receiver, plug the headphones 
into the “PHONES” jack and turn the receiver 
on by a clockwise rotation of the combination 
“VOLUME” control and “ON-OFF” switch. A 
distinct click will be heard indicating that the 
power is turned on but several seconds must be 
allowed to elapse for the receiving tubes to attain 
their normal operating temperatures. When the 
tubes are properly heated, a hiss or signal will 
be heard upon further rotation of the volume 
control. 


VARIABLE TUNING. Should it be desired 
to use the receiver ‘‘variable tuned,”’ rotate the 
oscillator switch (S3) to the ""VAR."’ position. 
Advance the volume control nearly to maximum 
and rotate the tuning knob until a signal is heard. 
The tuning dial scale is calibrated in kilocycles to 
facilitate location of the transmitting station. 
Tune the receiver until maximum volume is 
obtained from the station desired (at that setting 
of the volume control) and adjust the volume 
control to obtain the desired operating level. 
A slight readjustment of the volume control may 
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be required from time to time to compensate for 
variations in signal strength. 


FIXED TUNING (CRYSTAL-CONTROL). 
Provision is made in this receiver for the use of a 
“lock-in’’ crystal control. Space is provided for 
two crystals, the resonant frequencies of which 
are determined by the crystals used. Each crystal 
must have a frequency equal to the. carrier fre- 
quency of the desired signals plus the intermediate 
frequency of 455 ke. 


To operate the receiver with crystal control, it 
is only necessary to throw the oscillator switch 
(S3) to either one of the two “CRYSTAL” posi- 
tions indicated. Rotate the tuning control to the 
desired frequency as indicated by the pointer on 
the dial scale. With the receiver functioning 
properly, the noise output near the correct setting 
of the dial will rise sharply and then go down as 
the receiver is tuned through the desired fre- 
quency range. The tuning of the receiver should 
be left at the point where maximum noise output 
is obtained if no signal of the desired frequency 


is present at the time of tuning. When the 
receiver is tuned in this manner, any signal corre- 
sponding in frequency to that of the crystal will 
be heard provided that it is of sufficient strength. 


MODULATED SIGNAL RECEPTION. To 
receive modulated (voice or tone-telegraph) sig- 
nals, place the “PHONE-C.W." switch (52) in 
the “PHONE” position. 


CW RECEPTION. To receive CW (continuous 
wave or telegraph) signals, shift the ““-PHONE- 
C.W." switch to the “C.W."’ position. Then 
tune in the desired signal by means of the tuning 
knob and dial. The tuning contro] should be 
adjusted so that the desired signal produces a 


beat note (whistling tone) of approximately 1000 
cycles in the headphones. The cw oscillator is 
also very helpful in locating weak phone or tone- 
telegraph signals by means of the audio beat note 
produced with the desired carrier as outlined 
above. When used for this purpose after the 
signal has been located, turn off the cw oscillator 


by placing the ““PHONE-C.W.” switch to the 


“PHONE” position and retune the receiver 
slightly to obtain maximum output. 
To discontinue receiver operation, turn the 


equipment off by rotating the combination vol- 
ume control and power switch to the extreme 
counterclockwise position. A distinct click will 
be heard to indicate that the power is turned off. 


RECEIVER MAINTENANCE 


If the receiver fails to operate in any of its 
operative positions, check the applied voltage 
from the power supply unit and make certain that 
all switch contacts are securely made. The tube 
socket voltage readings should be made using a 
high resistance voltmeter connected between the 
various tube socket terminals and ground. The 
normal tube operative voltages are shown on 
Figure 12. Any marked variation of voltage read- 
ings on any of the tubes indicates either a defec- 
tive tube or a breakdown in the association circuit. 
A tube checker should be used to indicate the 
condition of the tubes. 


Should a check prove the tubes to be satisfac- 
tory, a continuity test on the receiver circuits and 
elements must be made which necessitates remov- 
ing all power connections, antenna and ground 
connections and withdrawing the entire equipment 
from the housing. An ohmmeter is used to check 
the circuit for continuity. The schematice dia- 
gram, Figure 9, together with the chassis photo- 
graphs facilitate the location of component parts. 
A test oscillator and chanalyst will greatly facili- 
tate the location of faults. 


At the conclusion of the test, replace the eguip- 
ment in the housing and reconnect any leads re- 
moved for test purposes. 
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ALIGNMENT PROCEDURE. Before pro- 
ceeding with actual alignment operations, set the 
“PHONE” —"'C.W."’ switch in the “PHONE” 
position and the “Oscillator switch in the 
“VAR.” (variable tuning) position. 


Turn the volume control to a position near 
maximum (clockwise). 


Plug an output meter (a low-range rectifier 
type a-c voltmeter can be used) into the 
“PHONE” jack. Connect the output of a test 
oscillator with the “‘low’’ side to receiver ground 
and the “high” side through a 100-mmfd series 
capacitor (artificial antenna), to points as indi- 
cated in the tabulation below. Do not remove the 
grid leads from the tubes when making these 
connections. 


NOTE: An RCA Stock No. 167 Test Oscilla- 
tor or equivalent and an RCA Stock No. 12636 
Air Trimmer Wrench will be found very satisfac- 
tory for use in aligning these receivers. 


Perform the alignment in the proper sequence 
as illustrated on page 18, starting with No. 1 and 
following all operations across, then No. 2, ete. 
Regulate the test oscillator output so that a 
minimum signal is applied at all times to 
the receiver to produce an observable output 
indication. 
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(Schematic P-714435X) 
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Figure 10—Receiver Chassis, Bottom View 
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Figure 11—Receiver, Chassis, Top View 
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20 (Socket Voltage Diagram M-428771) 


Symbol 
No. 


C1 
C2 


C3 
C4 
cs 
C6 
C7 
C8 


C9 
C10 


Cil 
C1z 
C13 


C14, 15 
C16 
Ci7 
C18 
C20 


C21 


C22 
C23. 
C24 
C25 


C26 
C27 
C28, 29 
C30 
C31 
C32 


C33 
C34 





RECEIVER PARTS LIST 


Description 


Capacitor, 0.01 mfd .. 

Capacitor, 20 mfd (combined 
with C3, C8, C10, C17, C18, 
C34) 

Capacitor, 0.25 mfd (combined 
with C2, C8, C10, C17, C18, 


C34) oe fee A eee os 

Capacitor, 220 mmfd (com- 
bined with T3, R2, R4, R19, 
C5, C6, C7)... 

Capacitor, 70 mmfd " (com- 
bined with T3, R2, R4, R19, 
C9, C6, C7) . 

Capacitor, 120. mmfd_ (com- 


bined with T3, R2, R4, R19, 
C9, C5, C7) 

Capacitor, Same as C6, com- 
bined with T3, R2, RS, R19, 
C4, C5, C6) . : 

Capacitor, 0.1 mfd (combined 
with C2, C3, C10, C17, C18, 
C34) 


Capacitor, 5 ‘mmid (combined 


with Li, C11, C12, C13, R7) 

Capacitor, 0.25 mfd (combined 
with C2, C3, C8, C17, C18, 
C34 coe te nasa ce ae 

Capacitor, 400 mmfd (com- 
bined with L1, C9, C12, C13, 
RAZ) goers ten Melee Saran 

Capacitor, 330 mmfd (com. 
bined with L1, C9, C11, C13, 
RY) cSt hs cores en, ad 

Capacitor, ‘Same as C5 (com. 
bined with Li, C9, C11, C12, 
R7) 

Capaciter, Same as C6 (com- 
bined with T2, R9) 

Capacitor, 0.0015 mfd . 

Capacitor, 0.25 mfd (combined 
with C2, C3, Cs, C10, C18, 
C34) ee 

Capacitor, 0.01 mfd (combined 
with C2, C3, C8, C10, C17, 
C34) 

Capacitor, ‘Variable tuning, 
13-450 mmfd (combined with 
C21, C22) ~ ; 

Capacitor, Variable, 13-450 
mmfd (combined with C20, 
C21)... 

Capacitor, 
C21 : 

Capacitor, 

- mmifd) 

Capacitor, Trimmer capacitor, 
Same as C23. 

Capacitor, Trimmer, Same as 
C23. —C«w:ti(‘(‘(<“‘ 

Capacitor, 

Capacitor, 

Capacitor, 

Capacitor, 

Capacitor, 56 mmfd 

Capacitor, 12 mmfd (combined 
with T4, R14, R16) 

Capacitor, Same as C5 | 

Capacitor, 0.1 mfd (combined 
with C2, C3, C8, C10, C17, 
C18) : 


Variable, Same as 


Trimmer (1 to 12 


OL mid Se 
Same as C27 _. 
9.01 mfd 








Stock 
No. 


4858 


35499 


35494 


35493 


35492 


35515 


35520 


12952 


33806 


35485 


12714 


32786 


14393 
35516 


35508 
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Symbol 
No. 


R10 
Ril 
R12 
R13 
R15 
R16 
R17 
R19 
$1 
$2 
$3 
T2 


T3 


T4 


TS 
T6 
Vi, V2 
v4 








Description 


Jack, Phone Jack . 

Jack, Phone Pin .... 

Jack for crystal mounting . 

Coil, CW oscillator (combined 
with C9, C11, C12, C13, R7) 

Resistor, 1 megohm, 14 watt 

Resistor, 680 ohms, 14 watt 
(combined with T3, R4, R19, 
C4, C6, C7) ' 

Resistor, 1 megohm (combined 
with RIS, Sl) .... 

Resistor, 56,000 ohms, / watt 
(combined with T3, R3, R19, 
C4,°C5, C6, C7) eee 

Resistor, Same as R11. 

Resistor, 15,000 ohms, 2 watts 

Resistor, 56,000 ohms, LA watt 
(combined with L1, C9, C1l, 
C12, C13, C14) . = 

Resistor, 470,000 ohms, % watt 

Resistor, 560,000 ohms, 1% watt 
(combined with T2, C14, 
Cis) 

Resistor, 68, 000 ohms, iy watt 

Resistor, 820 ohms, 14 watt 

Resistor, Same as R7 

Resistor, Same as R9 . 

Resistor, 220,000 ohms, 14 watt 

Potentiometer, Volume con. 
trol, 20,000 aie (combined 
with S1 and R ; 

Resistor, 100 See iy watt. 

Resistor, Same as R9 . 

Resistor, 1 megohm, 14 watt 
combined with T3, R2, R4, 

. C4, C5, C6, C7) 


Switch—Filament (combined 
with R3, R15) : 

Switch, Phone, Cw toggle 
switch . 


Switch, Crystal selector 

Transformer, Output 

Transformer, First I-F (com- 
bined with R9, C14, C15) 

Transformer, Second I-F 
(combined with R2, R4, R19, 
C4, C5, C6, C7) 

Coil, Detector, less — shield 
(combined with C32, R14, 
Ri6) . 

Coil, Antenna ‘coil: (includes 
C26, R13, R17) ... 

Coil, Oscillator coil, less shield 
(includes C33, R11) 

Socket, standard octal base 

Socket, small 7 pin 

Socket, Same as VI .. 


MISCELLANEOUS 


Knob, Tuning knob és 

Knob, Volume control or 
crystal switch knob 

Nut, Clamping nut for trim- 
mer cap 

Panel, Front panel for receiver 
unit ee oe 

Pointer, Dial pointer 

Contact assembly for RCA-991 
tube 





Stock 
No. 


35502 
18348 
16888 
35518 
35521 


35496 


35497 


35523 


35519 
35524 


35495 
14138 
35513 


35510 


35504 
35509 


35498 


33142 
35503 


35490 


35491 


35507 
43893 
35511 


35500 
33144 


33154 
33148 
14028 


43894 
35505 


35501 





SECTION IV 
ANTENNA SYSTEM 
DESCRIPTION 


The satisfactory performance of an aircraft 
transmitter depends to a large extent on the 
proper installation and adjustment of the equip- 
ment and on the antenna system employed. 
Where maximum efficiency and greatest transmis- 
sion distances are desired, a controllable length 
trailing-wire antenna system, such as the RCA 
Model AVA-1I20, is necessary. The retractable 
trailing-wire antenna is considerably more efficient 
than any other type of antenna because it can 
always be reeled out until it exactly resonates 
at the frequency used. This type of antenna has 
the added feature of providing short distance 
communication from the ground or the air by 
use of the length of wire remaining between the 
fuselage and the rudder post when the antenna 
is completely reeled in. Three typical installation 
versions of the Model AVA-120 Antenna Sys- 
tem are shown on page 23, each of which is 
highly practical and efficient. 


Figures 13 and 15 show typical installations 
with the antenna passing through the entrance 
fairlead attached to the top of the fuselage and 
through the fairlead attached to the vertical fin. 
By this arrangement the antenna can be reeled 
in until the antenna drag unit reaches the rear 
guide fairlead. The section between the rear 
guide fairlead and the entrance fairlead is of suf- 
ficient length to permit short distance transmis- 
sion and eliminates the necessity of a second short 
fixed antenna, generally provided for ground 
communication. 


ANTENNA SYSTEM 


The antenna system should be inspected at 
regular periods, such as at the time of top engine 
overhaul, or at least every sixty days. All elec- 
trical and mechanical connections should be in- 
spected and tightened; all insulators and fairleads 
should be wiped clean of any dirt or grease which 
may have accumulated. Reel out the antenna and 
inspect it for broken strands. If broken strands 
are observed, replace the antenna with MI-59 12-3 
antenna wire, which has been especially designed 
for this service and is coated with a special lubri- 
cant. Do notclean wire with carbon tetrachloride 
or any other kind of solvent. Inspect the drag 
unit and replace it if it has become damaged. 


It will be necessary to ‘‘pre-wear’’ new antenna 
wire until the mechanical action is smooth before 
putting the system into service. This will require 
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The reel is unlocked by pulling out the handle 
a quarter of an inch from the bakelite disc so 
that a retaining pin is disengaged from one of a 
series af holes located in the steel mounting plate. 
By holding out the handle, the antenna may be 
extended or retracted. Releasing the handle 
causes the retaining pin to engage one of the holes 
in the back plate and securely locks the reel in 
position. 


The short lead from the transmitter to the 
entrance fairlead connection should be installed 
in such a way that it will not sway or move about 
and should be kept as far as practicable, and never 
closer than two inches, from the metal structure 
of the plane. This lead should not ,be run 
parallel to a metallic object for any distance un- 
less 12 inches or more separation is provided. 


The correct length for the antenna is deter- 
mined experimentally as described on page 7 


of this book. 


SUGGESTION. Unless the antenna wire is 
retracted before landing, the wire and drag unit 
may be lost or damaged. In order to prevent this 
dificulty many pilots clip a spring type wooden 
clothespin on the throttle whenever the antenna 
is extended, serving as a reminder to reel in the 
antenna before landing. The clothespin is moved 
from the throttle to the reel when the reeling-in 
operation has been completed. 


MAINTENANCE 


the services of two persons: one person to hold 
the reel handle and a second person to draw the 
antenna out to its full length by walking back 
from the plane with the drag unit. Hold_the 
antenna wire taut while it is again reeled in. This 
procedure should be repeated about fifteen times 
or until the antenna wire passes back and forth 
through the fairleads and conduit (if used) 
smoothly and freely. Keep the antenna wire free 
of dirt. After the ‘‘pre-wear’” process has been 
completed and before the plane is taken into the 
air, a test should be made to determine the pull 
that must be exerted to pay out the antenna. 
This test can be accomplished by attaching a 
spring balance to the drag unit end of the antenna 
and slowly drawing out the antenna (not faster 
than two feet per second) by means of the bal- 


FIGURE 13, AVA-120 Antenna System-ASSEMBLY-1 — oxoex compuere 


TOP EXIT WITH FLEXIBLE CONDUIT ASSEMBLY By STOCK 
No. MI-19705-1 


COMPLETE ASSEMBLY CONSISTS 
OF THE FOLLOWING ITEMS: 


MI-5912-3 Antenna Wire (125 Ft. Length) 

MI-591]-3 Rudder Post Fairlead 

MI-5911-5 "Drag" Unit Kit (Rubber Type) 

MI-5911-11 Antenna Guide Fitting (Top) 

MI-5911-8 Entrance Fairlead 

MI-5911-10 Flex. Conduit (6 Ft. Length) 

MI-5911-9 Conduit Clamp Kit CABIN 
MI-19611 Antenna Reel SECTION 





FIGUR ORDER COMPLETE 
ONE 4 ASSEMBLY-2 ASSEMBLY BY STOCK 


BOTTOM EXIT WITH FLEXIBLE CONDUIT No. MI-19705-2 


COMPLETE ASSEMBLY CONSISTS 
OF THE FOLLOWING ITEMS: 


MI-19611 Antenna Reel 
MI-5911-9 Conduit Clamp Kit 
ap cea MI-5911-10 Flex. Conduit (6 Ft. Length) 
gata ~e-— M/-5912-3 Antenna Wire (125 Ft. Lengt 
: MI-5911-8 Entrance Fairlead 
MI-5911-6 Antenna Guide Fitting (Bottom) 
MI-5911-5 "Drag" Unit Kit (Rubber Type) SECTION 


ORDER COMPLETE 


ASSEMBLY-3 ASSEMBLY BY STOCK 


— No. MI-19705-3 
TOP EXIT DIRECT~NO FLEX. CONDUIT 
aan, 
COMPLETE ASSEMBLY CONSISTS : 
OF THE FOLLOWING ITEMS: 
MI-5912-3 Antenna Wire (125 Ft. Length) iy 
MI-5911-3 Rudder Post Fairlead E 
MI-5911-5 "Drag" Unit Kit (Rubber Type} 
MI-5911-11 Antenna Guide Fitting (Top) 


MI-5911-8 Entrance Fairlead : 





MI-5911-6 Antenna Guide Fitting (Bottom) j 


MI-19611 Antenna Reel SECTION 





Note: When ordering above units state assembly stock number. Indicate deduction of individual stock numbers, 


if any items of assembly are not required. 


WEIGHT TABLE 


MI-19611 oe e 22 ox. MI-5911-8 . . . 7,0 02. MI-5911-10 . . . 12.0 o7. 
MI-5911-5 2. . . 4.0 ox. MI-5914-3) . . . 3.0 oz. MI-5911-41 . 0. . 5.0 oz. 
MI-5942-2 . . . 9.0 ox. MI-5911-9 . . . 1.5 on Mi-5911-6 1. . . 3.0 o2, 
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ance, noting the pull indicated. The pull for 
average installations should not exceed twelve 
ounces. If the pull is greater than twelve ounces, 
installation changes should be made in an effort 
to reduce friction. 


The antenna reel should function with a mini- 
mum of oiling or attention. If oil is used, it 
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should be used sparingly and should be of a grade 
that will not congeal at the lowest temperature 
at which the plane will be used. Univis No. 40, 
a Standard Oil Co. product, congeals at —47 de- 
grees C. and is recommended for this service. Do 
not allow oil to get on the back steel mounting 
plate as it may cause the pin which locks the reel 
to slip. 


